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Abstract
Background: Visceral leishmaniasis (VL) is one of the most important parasitic

diseases endemic in northwestern and southern areas of Iran. The aim of the present study was to review the records of children hospitalized with VL in order to
characterize the clinical features of children as well as laboratory finding in ChilKeywords
dren Medical Center Hospital, Tehran, Iran.
Visceral leishmaniasis,
Methods: The medical records of all children with a final diagnosis of VL were
Children,
reviewed from 2004 to 2011. Demographic, clinical information, laboratory findIran
ing and treatment were considered.
Results: A total number of 34 children with confirmed VL through 2004-2011
were included in the study. The most prevalent sign and symptoms were fever
(97.1%), pallor and weakness (97.1%), appetite loss (61.8%), splenomegaly
*Correspondence
(97.1%) and hepatomegaly (88.2%). The most frequent laboratory abnormalities
were hematological including anemia (97.1%), thrombocytopenia (91.2%) and
Email:
smamishi@sina.tums.ac.ir leukopenia (67.6%). Direct agglutination test (DAT) was performed in 23 cases
and all of them showed anti-Leishmania antibodies with titers of ≥ 1: 3200. In
addition, 90% of patients had positive rK39 results. Identification of Leishmania
in the aspirates of the bone marrow was found in 83.3% of patients.
Conclusion: Regional surveillance system in order to monitoring of leishmaniasis trends as well as detection of new emerging foci is recommended.
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Introduction

L

eishmaniasis is considered as a main
public health problem in the Eastern
Mediterranean Region of the World
Health Organization (WHO) included in the
list of neglected tropical diseases targeted for
elimination by 2015 (1).
The disease manifests as three types including cutaneous, mucocutaneous, and visceral
leishmaniasis (VL), also known as kala-azar.
VL is the most severe form characterized by
prolonged fever, splenomegaly, hyper gammaglobulinemia and pancytopenia (2).
VL has been occurred in 88 countries and
about 500 000 new cases has been reported
each year (2, 3).The majority of cases (90%)
occur in agricultural areas particularly suburban of six countries including Bangladesh, India, Sudan, South Sudan and Brazil and Ethiopia (1, 4, 5). VL is also common in the northern part of the Mediterranean basin and Iran is
one of the Eastern Mediterranean Region that
VL might occur principally (6).
A VL elimination program was launched by
The WHO South-East Asia Region in 2005
(7-9). The development of diagnostics to
guide the treatment is the first step to achieve
the goal of VL elimination (10). VL is one of
the most important parasitic diseases endemic
in northwestern and southern areas of Iran
(11-13).
The aim of the present study was to review
the records of children hospitalized with VL
in order to characterize the clinical features of
children as well as laboratory finding in Children Medical Center Hospital, Tehran, Iran.

Materials and Methods
The medical records of all children referred
to Children Medical Center Hospital with a
final diagnosis of VL were reviewed from
2004 to 2011.
Inclusion criteria were a positive direct agglutination test (DAT) result (14, 15) and/or
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the presence of Leishmania in the aspirates of
the bone marrow and/or the rK39-based rapid diagnostic test (Cypress Diagnostic Company, Belgium) result (16).
Demographic and clinical information including age, sex, signs and symptoms of persistent systemic infection such as fever, fatigue,
loss of appetite, weight loss, physical examination findings and treatment was considered.
Laboratory records were reviewed for complete blood count (CBC) with differential and
erythrocyte sedimentation rate (ESR).
The descriptive analysis was made through
the distribution of frequency, mean and confidence interval of 95% (95% CI), according to
the variable type.

Results
A total number of 34 children with confirmed VL through 2004-2011 were included
in the study.
The mean age of these patients were 26.9 ±
18.9 months (range from 6 to 92 months) and
91.2% of them were under the age of 5 years.
The male to female ratio was 0.8 and there
was no statistically significant difference in
gender over time. The mean length of hospital
stay was 13± 5.7 days. The majority of VL
occurred in spring (35.3%), summer (29.4%),
the late winter (26.5%), while a few was seen
in autumn (8.8%).
The most prevalent symptoms were fever
(97.1%), pallor and weakness (97.1%) and appetite loss (61.8%).The most frequent signs at
admission were splenomegaly (97.1%) and
hepatomegaly (88.2%) (Table 1).
The most frequent laboratory abnormalities
were hematological including anemia (97.1%),
thrombocytopenia (91.2%) and leukopenia
(67.6%) (Table 2). Albumin <3 g/dL and
globulin was >3.5 g/dL was found in 60%
and 50% of patients, respectively. The majority of patients lived in Tehran (13 cases,
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39.6%), the capital city of Iran, followed by
23.5% (8 cases) in Alborz, a province situated
northwest of Tehran, and 11.8% (4 cases) in
Lorestan, a Province of western Iran (Table 3).
Table 1: The frequency of clinical features in 34
children with VL in an Iranian referral Hospital
during 2004-2011
Symptoms/signs
Fever
Loss of appetite
Weight loss
Pallor
Splenomegaly
Hepatomegaly
Lymphadenopathy
Jaundice
Edema

No. of
patients
33
21
17
33
33
30
7
2
2

(%)
97.1
61.8
50
97.1
97.1
88.2
20.6
5.9
5.9

Table 2: Laboratory profiles of 34 children with VL
in an Iranian referral hospital during 2004-2011

Parameter

Mean ± standard
deviation
4681.7± 3521.3
7.25± 1.44
95.5± 97.9
65.09± 33.1

WBC (/mm3)
Hemoglobin (%)
Platelets (103/mm3)
ESR (mm in first hour)
WBC: white blood cell
ESR: Erythrocyte sedimentation rate

Table 3: Geographical distribution of VL cases
hospitalized in an Iranian referral hospital during
2004-2011
Province
Tehran
Alborz
Lorestan
Markazi
Semnan
South Khorasan
Qazvin
Ilam
Sistan and Baluchistan
East Azerbaijan
West Azerbaijan
Total

3

n
13
8
4
2
1
1
1
1
1
1
1
34

(%)
38.2
23.5
12.3
5.8
2.9
2.9
2.9
2.9
2.9
2.9
2.9
100

The time between onset of symptoms and
start of treatment ranged from 10 to 270 days,
with mean of 59.6± 58.4.Thirty two patients
(94%) had been treated with glucantime, with
average administration time of 13±5.7 days (424 days). Only 2 children (6%) started treatment with amphotericin B deoxycholate due
to elevated creatinine.
DAT was performed in 23 cases and all of
them showed anti-Leishmania antibodies with
titers of ≥ 1: 3200. In addition, among 20 patients which rK39 was performed, 18 children
(90%) had positive results. Identification of
Leishmania in the aspirates of the bone marrow
was found in 25 patients (83.3%, among 30
patients).The mortality rate of VL in this study
was 5.5%.

Discussion
Efficient case management consider as a key
factor in order to limiting morbidity and preventing mortality, controlling the reservoir and
transmission (6). In our study, 91% of the
children were under 5 years of age, with a
mean age of 26.9 months, which was similar
to other studies (7, 12, 17).
Serum albumin was low in 60% of patients
that might be due to chronic infection and
malnutrition (12).Similar to other studies, anemia, leukopenia and thrombocytopenia were
the most prevalent hematological findings.
High frequency of anemia might be due to a
combination of iron deficiency, hemolysis and
bone marrow suppression (3, 12).
The reported case-fatality rate for VL is extremely sparse and generally represents hospital-based deaths (range from 1.5% to 7.2%)
(5). The mortality in this series was similar to
those in previously published reports (5, 12).
The spread of this disease is highly correlated with certain ranges of temperature, rainfall, humidity and normalized difference vegetation index (18). Seasonal variation was observed in this study including peaking in
spring and declining sharply in autumn. This
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might be due to the incubation period of VL
as well as the sand flies activation period (19).
In addition, poverty is another major determinant for VL, it has been reported that most
VL patients and threatened communities live
in poverty-stricken regions with poor access to
hygiene (7). Although geographical distribution of leishmaniasis is limited to the areas of
natural distribution of the sand fly, the economic development including widespread urbanization besides migration from rural to urban areas, is responsible for the spread of the
sand fly as well the reservoir system of Leishmania (20, 21). According to our results, all the
patients had positive DAT test. In addition, in
our study positive rK39 and identification of
Leishmania in the bone marrow aspirates was
seen in 90% and 83.3% of cases, respectively;
therefore, it seems that the best diagnostic test
for diagnostic of VL is DAT.
DAT was more specific (72-100%) and sensitive (92-100%), and used particularly in endemic areas of the world (11). Moreover, the
rK39 dipstick test, with a sensitivity of 97% to
100% and a specificity of 86% to 92%, was
found to be accurate and reliable test especially when used in combination with a clinical
case definition (7, 22, 23).
Because it is a retrospective study, lack of information, either by lack of the information or
lack of systematic record could consider as
main limitation.

References
1.
2.

3.

4.
5.

6.
7.

8.

Conclusion

9.

Regional surveillance system in order to
monitoring of leishmaniasis trends as well as
detection of new emerging foci is recommended. In addition, vector and reservoir
control as well as increase in public awareness
with regard to safety measures should be implemented.

10.

Acknowledgements
The authors declare that there is no conflict
of interests.
Available at: http://ijpa.tums.ac.ir

11.

Maltezou HC. Drug resistance in visceral leishmaniasis. J Biomed Biotechnol. 2010;2010:6175212.
Tiuman TS, Santos AO, Ueda-Nakamura T,
Nakamura CV. Recent advances in leishmaniasis treatment. Int J Infect Dis. 2011;15: 525532.
Braga ASdC, Toledo Junior ACdC, Rabello A.
Factors of poor prognosis of visceral leishmaniasis among children under 12 years of age: A
retrospective monocentric study in Belo Horizonte, state of Minas Gerais, Brazil, 2001-2005.
Rev Soc Bras Med Trop. 2013;46:55-59.
Desjeux P. Leishmaniasis: Current situation
and new perspectives. Comp Immunol Microbiol Infect Dis. 2004;27:305-318.
Alvar J, Vélez ID, Bern C, Herrero M, Desjeux
P, Cano J, Jannin J, den Boer M. Leishmaniasis
worldwide and global estimates of its incidence.
PLoS One. 2012;7: 35671.
Postigo JAR. Leishmaniasis in the world health
organization eastern Mediterranean region. Int
J Antimicrob Agents. 2010;36 Suppl1: S62-5 7.
Fu Q, Li S-Z, Wu W-P, Hou Y-Y, Zhang S,
Feng Y, Zhang L-P, Tang L-H. Endemic characteristics of infantile visceral leishmaniasis in
the people's republic of china. Parasit Vectors.
2013;6:143.
Mondal D, Singh SP, Kumar N, Joshi A,
Sundar S, Das P, Siddhivinayak H, Kroeger A,
Boelaert M. Visceral leishmaniasis elimination
programme in India, Bangladesh, and Nepal:
Reshaping the case finding/case management
strategy. PLoS Negl Trop Dis. 2009;3(1):e355.
Picado A, Dash AP, Bhattacharya S, Boelaert
M. Vector control interventions for visceral
leishmaniasis elimination initiative in south
Asia, 2005-2010. Indian J Med Res.
2012;136(1):22-31.
Srividya G, Kulshrestha A, Singh R, Salotra P.
Diagnosis of visceral leishmaniasis: Developments over the last decade. Parasitol Res.
2012;110:1065-1078.
Mohebali M, Edrissian G, Nadim A, Hajjaran
H, Akhoundi B, Hooshmand B, Zarei Z, Arshi
S, Mirsamadi N, Naeini KM. Application of direct agglutination test (DAT) for the diagnosis
and seroepidemiological studies of visceral

4

Iranian J Parasitol: Vol. 9, No. 1, Jan -Mar 2014, pp.1-5

12.
13.
14.

15.

16.

17.

5

leishmaniasis in iran. Iran J Parasitol. 2006;1(1):
15-25 12.
Ashkan MM, Rahim KM. Visceral leishmaniasis in pediatrics: A study of 367 cases in southwest Iran. Trop Doct. 2008;38:186-188.
Mohebali M. Visceral leishmaniasis in Iran:
Review of the epidemiological and clinical features. Iran J Parasitol. 2013;8(3):348-358.
Babakhan L, Mohebali M, Akhoundi B, Edrissian GH, Keshavarz H. Rapid detection of
Leishmania infantum infection in dogs: A comparative study using fast agglutination screening
test (fast) and direct agglutination test (DAT) in
Iran. Parasitol Res. 2009;105:717-720.
Hamzavi Y, Hamzeh B, Mohebali M, Akhoundi B, Ajhang K, Khademi N, Ghadiri K,
Bashiri H, Pajhouhan M. Human visceral leishmaniasis in Kermanshah Province, western
Iran, during 2011-2012. Iran J Parasitol.
2012;7(4):49-56.
Mohebali M, Mamishi S, Desjeux P. Evaluation of rapid “dipstick rk39” test in diagnosis
and serological survey of visceral leishmaniasis
in humans and dogs in Iran. Arch Iran Med.
2003; 6 (1): 29 – 31
Mohebali M, Edrissian GH, Shirzadi MR, Akhoundi B, Hajjaran H, Zarei Z, Molaei S, Sharifi I, Mamishi S, Mahmoudvand H. An observational study on the current distribution of
visceral leishmaniasis in different geographical

18.

19.

20.
21.
22.

23.

zones of Iran and implication to health policy.
Travel Med Infect Dis. 2011;9:67-74.
Salahi-Moghaddam A, Mohebali M, Moshfae
A, Habibi M. Ecological study and risk mapping of visceral leishmaniasis in an endemic area of Iran based on a geographical information
systems approach. Geospat Health. 2010;5:7177.
Nadim A, Javadian E, Tahvildar-Bidruni Gh
MM, Abaei M. Epidemiological aspects of kala-azar in Meshkin-Shahr, Iran: Investigation
on vectors. Iranian J Publ Health. 1992;21:6172.
Sundar S, Rai M. Laboratory diagnosis of visceral leishmaniasis. Clin Diagn Lab Immunol.
2002;9:951-958.
Thakur C. Socio-economics of visceral leishmaniasis in Bihar (India). Trans R Soc Trop
Med Hyg. 2000;94:156-157.
Chappuis F, Rijal S, Soto A, Menten J, Boelaert
M. A meta-analysis of the diagnostic performance of the direct agglutination test and rk39
dipstick for visceral leishmaniasis. BMJ.
2006;333(7571):723.
Sundar S, Singh R, Maurya R, Kumar B, Chhabra A, Singh V, Rai M. Serological diagnosis of
indian visceral leishmaniasis: Direct agglutination test versus rk39 strip test. Trans R Soc
Trop Med Hyg. 2006;100:533-537.

Available at: http://ijpa.tums.ac.ir

